Effects of restraint stress on plasma LH and testosterone concentrations, Leydig cell LH/hCG receptors, and in vitro testicular steroidogenesis in adult rats.
We examined the effect of restraint stress (3 hr) on plasma LH and testosterone levels, on the Leydig cell LH/hCG receptor, and on the activity of enzymes in the testicular steroidogenic pathway of the adult rat. Restraint stress caused a 47% reduction in plasma testosterone concentrations, but had no effect on plasma LH levels. The binding capacity and affinity of Leydig cell LH/hCG receptors were not affected by restraint. Stress did not affect the testicular activity of 20,22 desmolase or 3 beta-hydroxysteroid dehydrogenase, but testicular interstitial cells of stressed rats incubated in vitro with progesterone as a substrate produced more 17 alpha-hydroxyprogesterone but less testosterone than control cells, and when incubated with 17 alpha-hydroxypregnenolone, produced 39% less androstenedione and 40% less testosterone than control cells. These results suggest that restraint stress inhibited 17,20 desmolase but not 17 alpha-hydroxylase activity. When the delta 4 pathway was blocked with cyanoketone (3 beta-HSD inhibitor), stress did not alter the production of pregnenolone or 17 alpha-hydroxypregnenolone, but the production of dehydroepiandrosterone by cells from stressed rats was subnormal, suggesting again a reduction of 17,20 desmolase activity. The data suggest that a major site of the inhibitory action of restraint stress on testicular steroidogenesis is the 17,20 desmolase step. The disruption of androgen production by restraint appears to be LH independent since stress did not affect plasma LH levels, the binding capacity or affinity of LH/hCG receptors, or the activity of 20,22 desmolase.